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Objectives. The aim of this multicenter registry study was to investigate the effectiveness of ventilation tube insertion and 
the microbiology of otitis media with effusion (OME) in children. This part I study was conducted to evaluate the mi-
crobiological profile of children with OME who needed ventilation tube insertion.
Methods. Patients <15 years old who were diagnosed as having OME and received ventilation tube insertion were pro-
spectively enrolled in 16 tertiary hospitals from June 2014 to December 2016. After excluding patients with missing 
data, the data of 397 patients were analyzed among a total of 433 enrolled patients. The clinical symptoms, findings 
of the tympanic membrane, hearing level, and microbiological findings were collected.
Results. In 103 patients (25.9%), antibiotics were used within 3 weeks before surgery. Ventilation tube insertion was per-
formed in a total of 710 ears (626 in both ears in 313 patients, 55 in the left ear only, and 29 in the right ear only). 
Culture of middle ear effusion was done in at least one ear in 221 patients (55.7%), and in a total of 346 ears. Only 
46 ears (13.3%) showed positive results in middle ear effusion culture. Haemophilus influenzae (17.3%, followed by 
coagulase-negative Staphylococcus and Staphylococcus auricularis) was the most common bacteria detected.
Conclusion. H. influenzae was the most commonly found bacteria in middle ear effusion. Relatively low rates of culture 
positivity were noted in middle ear effusion of patients with OME in Korea.
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INTRODUCTION
Otitis media is most common cause of acquired hearing impair-
ment in children and affects two-thirds of all children within the 
first 3 years of life, with a cumulative incidence of 80% at the age 
of 4 years [1]. Prolonged hearing loss associated with otitis media 
with effusion (OME) may have a critical impact on language de-
velopment [1-3]. As most cases of OME resolve spontaneously, 
watchful waiting, antibiotics, and surgical intervention (ventilation 
tube [VT] insertion) are the treatment options for OME [4,5].
VT insertion is one of the most common operations per-
formed in children and is considered the primary treatment of 
choice for OME when conservative management has failed for 
several months [1,2,5]. VT insertion can restore hearing immedi-
ately and can prevent frequent recurring flare-ups of otitis me-
dia. However, VT insertion requires general anesthesia (although 
for only a short duration) in young children and may have an 
increased risk for tympanic membrane problems including tym-
panosclerosis, persistent perforation, and atelectasis [1,2]. There-
fore, selection of the appropriate treatment method in view of 
the risks and benefits of VT insertion is still controversial [3,6,7].
Bacterial involvement in OME has been widely reported, 
with various available methods to identify pathogens from mid-
dle ear effusion, including traditional culture methods and poly-
merase chain reaction (PCR). Streptococcus pneumoniae, Hae-
mophilus influenzae, and Moraxella catarrhalis are the most 
commonly isolated pathogens from OME; however, chronologi-
cal changes in the bacteriology of OME have also recently been 
reported [8-10]. Therefore, the primary goal of this study was to 
evaluate the bacteriological profile of middle ear effusion in 
OME. In this study, we report the initial baseline data of the reg-
istry, especially focusing on the microbiology of the OME.
 
MATERIALS AND METHODS
Study design
This multicenter registry study (EVENT study, analysis of the ef-
fectiveness of VT insertion in pediatric patients with chronic oti-
tis media: a multicenter registry study) has been ongoing since 
June 2014, using data from 16 tertiary hospitals throughout Ko-
rea. On the basis of previous studies [3,6,7], the target total 
number of patients was 500. New patients were registered until 
December 2016, and follow-up data of registered patients will 
be collected until December 2017. The inclusion criteria were as 
follows: (1) age <15 years old and with OME that needs VT in-
sertion; (2) diagnosis of OME based on the presence of middle 
ear effusion without signs of acute inflammation; (3) diagnosis 
was done with either an otoscope, pneumatic otoscope, micro-
scope, endoscope, and/or tympanometer type B/C. Patients 
were excluded when they or their guardians refused enrollment. 
When VT was performed, culture of middle ear effusion was 
recommended. Data from the hospital records of patients who 
agreed to participate in the study were collected.
The study protocol was reviewed and approved by the Institu-
tional Review Board of all hospitals. This protocol is registered 
in Clinical Research Information Service (http://cris.nih.go.kr, 
No. KCT0001378) for public access. Written informed consent 
was obtained from all parents/guardians and from children aged 
>7 years. All data were registered from each hospital by using 
an Internet-based electronic case report form (eCRF, http://otol-
ogy.crf.kr).
Measures
As a part of the initial data, tympanic membrane findings, re-
sults of tympanometry, and results of pure tone audiometry 
were collected. Self-reported symptoms and systemic symptoms 
were also checked. History of surgery including previous VT in-
sertion was reported. Moreover, information on recent antibiot-
ics use (at 3 weeks before surgery, which is the timing when cul-
ture was performed) was also collected.
For data related to surgery, the status of middle ear effusion 
(serous, mucoid, glue, pus) and the type of VT were evaluated. If 
middle ear effusion culture was performed, the specific tech-
nique (needle aspiration, culture swab after myringotomy, or 
Juhn Tym-Tap aspiration) used to collect middle ear effusion was 
also identified. Culture reports and antibiotics susceptibility re-
ports (only done for pathogenic bacteria) of the middle ear effu-
sion were registered. In addition, complications related to sur-
gery were reported. Follow-up data were also collected but not 
analyzed in this study.
Statistics
All statistical analyses were performed with SPSS ver. 18.0 
(SPSS Inc., Chicago, IL, USA). Pearson chi-square test was used 
for all analysis. A P-value of <0.05 was considered to indicate 
statistical signiﬁcance. 
RESULTS
A total of 433 patients from 16 tertiary hospitals were regis-
   Relatively low rate (13.3%) of culture positivity were noted in 
middle ear effusion of patients with otitis media with effusion 
in Korea.
   Haemophilus influenzae was the most commonly found bac-
teria in middle ear effusion, followed by coagulase-negative 
Staphylococcus and Staphylococcus auricularis.
   The culture positive rate was not significantly different accord-
ing to preoperative antibiotics use.
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tered at the e-CRF site specifically for the EVENT study. Among 
them, 36 patients were excluded owing to missing data, and 397 
patients (256 males, 141 females) were analyzed from the initial 
data. The mean patient age was 4.4±2.5 years (range, 4 months 
to 14 years). Self-reported symptoms were present in 111 patients 
(27.9%), mostly in older children. When the tympanic mem-
brane was evaluated at the time of presentation, 40 patients 
(10.1%) showed signs of acute inflammation. Pure tone audi-
ometry was done in 146 patients (bone conduction in 101 of 
146 patients) who were old enough to undergo the test. The 
mean bone conduction threshold was 7.5±7.7 dB in the right 
ear and 8.0±7.0 dB in the left ear. The mean air conduction 
threshold was 29.2±15.4 dB in the right ear and 27.9±12.7 dB 
in the left ear, showing an about 20 dB air-bone gap in both ears.
At the time of registration, VT was performed as a revision 
operation in 90 patients. VT was done in a total of 710 ears 
(both ears in 313 patients, left ear only in 55 patients, and right 
ear only in 29 patients). The status of effusion was serous in 233 
patients (32.8%), mucoid in 204 (28.7%), glue in 207 (29.2%), 
and purulent in 26 (3.7%). A Paparella type I tube was inserted 
in 561 ears, Paparella type II tube in 14 ears, T-tube in 7 ears, 
and titanium collar-button-type tube in 126 ears. Overall, sili-
cone-type VT was used in 582 ears (82.0%) and titanium-type 
VT was used in 126 ears (18.0%).
In 103 patients (25.9%), antibiotics were used within 3 weeks 
before surgery. Intraoperative collection of middle ear effusion 
for culture was done in 221 patients (55.7%; a total of 346 ears; 
both ears in 125 patients, left ear only in 44 patients, and right 
ear only in 52 patients). The specific technique used for collect-
ing middle ear effusion for culture was needle aspiration in 120 
ears (34.9%), culture swab after myringotomy in 69 ears 
(20.1%), or Juhn Tym-Tap aspiration in 155 ears (45.1%). 
Positive culture results were reported in 46 ears (13.3%) of 
36 patients. The detailed microbiology and antibiotic sensitivity 
results are shown in Table 1. One patient showed two pathogens 
present in one ear (Staphylococcus epidermidis and Candida 
parapsilosis). Moreover, there were two patients who had differ-
ent microbiology findings between the two ears. When the cul-
ture positive rate was compared according to preoperative anti-
biotics use, ears from patients without use of preoperative anti-
biotics showed a positive rate of 12.6% and ears from patients 
who used preoperative antibiotics showed a positive rate of 
16.5%, and this difference was not statistically significant (P> 
0.05) (Fig. 1). The culture positive rate was also not significantly 
different among middle ear effusion types (P>0.05) (Fig. 2). 
Furthermore, the culture positive rate was not statistically signif-
icant among the different specific techniques used to collect mid-
dle ear effusion (needle aspiration, 11.9%; culture swab after 
myringotomy, 14.7%; and Juhn Tym-Tap aspiration, 14.0%; P> 
0.05, Pearson chi-square test).
DISCUSSION
OME is known as a multifactorial disease, and Eustachian tube 
dysfunction, bacterial infection, allergy, and immunologic factors 
are considered its major causes [11,12]. Since Senturia and col-
leagues detected bacteria from middle ear effusion in 1958, 
bacterial infection has been known as an important factor in 
OME [13]. H. influenzae, S. pneumoniae, and M. catarrhalis 
were most common pathogens found in OME in several reports 
[8,13-15].
In our results, H. influenzae was also the most common 
(17.3% of positive cultures) bacteria found in culture, followed 
by coagulase-negative Staphylococcus and Staphylococcus au-
ricularis. S. pneumoniae and M. catarrhalis were both found in 
Table 1. Detected bacteria in otitis media with effusion
Bacteria Patient Ear Antibiotics susceptibility
Haemophilus influenzae 6 8 Multiple resistance in 1 patient (2 ears)
Coagulase-negative Staphylococcus 6 8
Staphylococcus auricularis 3 4 Multiple resistance in 2 patients (2 ears)
Streptococcus mitis group 3 4
Streptococcus pneumoniae 3 3
Corynebacterium 3 3 Multiple resistance in 1 ear
Moraxella catarrhalis 2 3 Tetracycline resistance in 1 ear
Staphylococcus hominis 2 3
Micrococcus group 1 2
Streptococcus salivarius 1 2
Streptococcus epidermidis and Candida parapsilosis 1 1 Multiple resistance (Streptococcus epidermidis)
Staphylococcus aureus 1 1
Pseudomonas aeruginosa 1 1
Acinetobacter lwoffii 1 1
Staphylococcus schleiferi 1 1 Multiple resistance in 1 ear
Aspergillus 1 1
Total 36 46
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only 1% (each in three ears) of the total ears tested (each found 
in 6.5% among a total of 46 positive cultures). In recent studies 
about the changing patterns of bacterial strains in otitis media in 
Korea [9,10], the detection rate of S. pneumoniae was found to 
have significantly decreased. Pneumococcal 7-valent conjugate 
vaccine (PCV7, Prevenar; Wyeth Pharmaceuticals, Philadelphia, 
PA, USA) was introduced in Korea in 2003 and implemented 
into national immunization programs for children <5 years old 
from 2014, and this may have reduced the identification of S. 
pneumoniae in otitis media in Korea [9]. However, as our sur-
vey did not investigate whether pneumococcal vaccinations 
were done previously in patients enrolled to the registry, it was 
not possible to analyze whether vaccination affected the posi-
tive culture rates. Since the introduction of PCV7, lower detec-
tion rates of S. pneumoniae and changes in the serotypes of this 
bacterium in OME have been reported [9,16].
PCR detection methods are known to improve the detection 
rate of pathogens from 3.2-fold to 4.5-fold compared with the 
traditional culture method [16-20]; however, PCR data were not 
available in this study. Nevertheless, compared with previous re-
ports in which traditional culture methods were used, our study 
still demonstrated relatively low rates of positive cultures from 
middle ear effusion. In a recent systemic review about the bac-
teriology of otitis media [16], the culture positive rate was 7%–
36% in OME when the traditional culture method was used. 
Only results from Korea and Japan showed a range of 7%–10% 
positive detection rate, whereas other countries showed a rate of 
19%–36%. This may be due to various factors, including un-
identified regional factors or the high rate of antibiotics use in 
OME. According to the “fourth report about propriety analysis 
for antibiotics use in pediatric acute otitis media” from the 
Health Insurance Review and Assessment Service of Korea, the 
rate of antibiotics prescription for acute otitis media in the pedi-
atric population has decreased from 88.67% in 2012 to 84.19% 
in 2015. The antibiotics prescription rate in OME will be much 
lower than this; however, this rate in acute otitis media is still 
much higher than that reported in other countries (40%–50% 
in the Netherlands, 70% in Iceland, and 73% in Denmark) 
[21,22]. In about 25% of patients in our registry, antibiotics 
were used within 3 weeks before surgery, and this might have 
influenced the culture positive rates.
In our results, the microbiology of bilateral effusions among 
patients was mostly the same (in 10 of 12 patients who showed 
positive cultures from both ears). This agrees with previous re-
ports that detected similar pathogens between two ears but fre-
quently different pathogens from those found in adenoid tissue 
[8,12,23]. Although there were several nonpathogenic bacteria 
in our results and a positive culture does not always mean a def-
inite pathogenic factor of OME, resistance to antibiotics was 
found in bacteria from eight ears (17.4% of the total culture 
positive results) in six patients in our study, and those bacteria 
were resistant to multiple antibiotics in most cases. In these pa-
tients in whom resistant pathogens were identified, this informa-
tion may guide future antibiotics use in case of post-tube otor-
rhea or recurrent acute otitis media.
The main limitation of our study is that it relied only on cul-
ture data without more specific techniques such as PCR or virus 
culture. Further results of the registry follow-up data will be re-
ported at the end of the registry period after at least 1 year of 
follow-up in all patients. In summary, we report the initial base-
line data of an ongoing multicenter registry study of OME in 
433 patients. Our results showed a relatively low rate of positive 
cultures from middle ear effusion compared with other coun-
tries. H. influenzae followed by coagulase-negative Staphylo-
Fig. 1. Positive and negative culture results in each ear according to 
preoperative antibiotics use. There was no statistically significant dif-
ference of culture positive rate between two groups (antibiotics used 
vs. no antibiotics; P>0.05, Pearson chi-square test).
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Fig. 2. Positive culture rates according to the status of middle ear ef-
fusion. There was no statistically significant difference of culture 
positive rate between the groups (serous vs. mucoid vs. glue vs. 
purulent; P>0.05, Pearson chi-square test).
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coccus and S. auricularis were the most common pathogens de-
tected in culture. To identify new pathogens involved in OME 
and to detect the development of antibiotic resistance, continu-
ous monitoring of the bacteriology of otitis media is important.
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